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(57) Abstract: 

PURPOSE: To extract an output signal with high S/N by 
tilting the rear side of a substrate of the surface 
acoustic wave element at a specific angle so as to 
cancel a bulk wave signal reflected in the rear side and 
made incident in the different position of an output 
electrode or a surface acoustic wave guide path formed 
on the front side of the substrate. 

CONSTITUTION: This element consists of 1st and 2nd 
input electrodes 2, 3 stimulating 1st and 2nd surface 
acoustic waves and an output electrode 4 formed on the 
1st face 1-1 of a substrate 1 and extracting a signal 
caused by the inter- action of the 1st and the 2nd 
surface acoustic waves. At least part of a 2nd face 1-2 
opposite to the 1st face 1-1 is formed to be a face 
tilted with respect to the 1st face 1-1 in a prescribed 
direction, and the relation of equation L S 3XB/ 
sin2θ is satisfied, where L is a length of the 
output electrode 4 in a prescribed direction, XB is the 
wavelength of a bulk wave generated by the inter-action 
of the 1st and the 2nd surface acoustic waves and 
θ is the tilt angle of the 2nd face 1-2 opposite 
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stu #^*iai«B2®5iitt«iii**afi-r*SBi2i 

VJg 2 ©A2/«8i ^ tireSficDiS 1 ©®EflM£fu 
mfim 1 Ml 2 ®#tt3UBtt®ffi£fftS Ci^tSt 
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S(t) = -VKe 2,0,1 F(t) • G(2t-T) ■ dr 
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i e d Physics Letters) 1154 
I3 0 0~3 0 2I, 1 9 6 9^C*V^T«3K 
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2 ©aftSBttSAfi-r 1 aw» 2 ©A*>«ei 

ffiKStE©£l©B£ftgjft3*u MftS&l&VS^ 
©#tt«H*©ffiSftU8fc J:raT£Ufc«*«R t) tH* 

2©B©4>&<i:fc-g|3£> »1 ©BW*UTBrJfc2fl* 
fc»^T«WL&Bfcbfc»ttSlB«JI»C*sv'>T* ffl 
Ettl*«WD»f3£&lRl©ft* SL, il JSVS£ 2 ©9M£ 
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[0 0 2 2] g *iaw«2©5WMliif« 
ft**©*«W4»&fi«**, £©**«»*& =i>#y 
a.-: ^ a >Htfjfc:«j6-r 51 3 ©3M£&B&ftft£3-& 
S> ^fiS^fJ*«[BSS©3*^«B^?t*)jSffltfpIt6 
t?$»So £©J:3fcMS«B8amix ffi«te»f££:, 

mms.(nm 1 ©bk:jesj*s*u 1 arm 2 ©#« 

©» 1 ©Bfc»&SS*W lffiGm;RVg2©3ltt&B& 
ftSl^Cfi»lftSS:ft«;ar#T* £ft&©#tt*B«© 

ffisf^fflir ctoT^ bfc» 3 ©«B9M£tt*jM&-r«tt 
»©**«£*&«!>» Mian ©inc*rrt-r*fflR© 

» 2 ©B©'J>* *l©Bfc»l/t»fJfcff 

(Rit^&^TM^bfeBtb, mnBiifSK^jadn&iH 
^©m^^ini©*^ sl, ii airts 2 ©MsxBtfc© 

«Sf^fflCJ:-3T«<fe-r*vt;u^«©»fiftA.B > JB 1 

©Bc*rr«»2©B©««ft*ei:i/&fc*c, 

5£L^3 Ab /s in2 0£^JE^3£3£;|?ffie£ft 

[0 0 2 3] *»W©5WtSiB«*?t:*V^T, S«© 
1 2 ©B©ti(tttt« 1 1 Rtm 2 ©5*S*B^©eJR^ 

Ztm 2 ©3*tt*B«?©eaS^(6li:ifi^t- **iaCJ&-aT 

2 ©B* N SV^K:S«©«»*»-3&2o©B*»6*JE« 

bT*>&v>. 

[0024] ^wcpittaB**? ciiitt, w^m 

«*fctM*«Hre«£U S«©SB (12©®) TfS 
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[HffiM] 0 1 14, **Bf»©3M££IBttX?©ft 1 USE 
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[0 0 2 6] Hiail l B2C*^T, flHi 1 J4, YA-y 
£^TT. #^2£tf3i4, *ft-«l*Kl©ftl 

©b 1 - 1 ±cjKj«*nfcjB i #vft 2 omzAtinM 

£^-f o ^ 4 14, ft 1 com 1 - 1 ±©A;frSgK 2 Stf 
3©H&Ct&l:f 6ft£iti;fr«gi£^-r. Aft*® 2, 3# 

vmtinMi&m.w, a* £©««£»*** 

[0 0 2 7] ^UH«ffl*?t:*V^-t, SttXBS, BP*> 
AA«i*if<WKjasn&»tR 1 ©ft 1 ©B 1 - 1 C*f 
fiTTSft 2 ©B 1 — 2 14, £ 1 0® 1 - 1 izMLXXtl 

fcU ffift«®©xlfcSft©:ft££L, fti;gUFft2© 

#tt*a tftofflsf^ffl c j: -a t * > w * «©«* 

£Afi i:"T£i:, «T© (3) ^©aWftaiJaUTV* 

[0 02 8] L^3A B /sin20 - (3) 

L = 6 0 mm, Wl/^&OSfc&AB =2 O^m, *K© 
»2OHl-2®«ttftfl=0. 0 2 8° tWlttA 
V». 

[0 0 2 9] £©J;$fc»tt*i5t8fc£S:*^T, ^1 
©Aft*® 2 tZ»Smi«QR<o©9ll 1 ©{§-!§£ Aftf -5 
i:, £©*«2;&»&»l©AA»9S:HJ&Lfc»l©ai 

ttSHB«a%sfeL, x«©iE#i«iicettr «. m 

2 ©Aft*«i 3 £ttjg&Aa&Ra>©ft 2 ©ff^£ Aft"T 
Sh, d©««3*»6J|l2©A*«9Ca'*6bfcJB2© 

5WS*iStt:W6£u x«©ft#i&K:fiarr3. cme> 
svm:£*«i iRicetwsft i svft 2 ©§$&atB& 

ft £ ft 1 Stfft 2 © Aftff *f© 3>#iJa-J/3 

WS^-tC^t-S, «g£AAadK2eo©«^fflr9#3lt) 

[0 0 3 0] ±IB©J:3fc:«S4rt»e>«^*8l»>aibT 
v<-5i:£, W«rtS|lttaiS*©fflSfP«««Jc*v^-c, 
WaWS««BR2w©yVi/^«[7#*tx ft 1 ©91-1 

tmmjjfaizfcm-tz. 1212 

©lRKiffl©$®£^U -e-©^*{4AB T*2&So 
;u*$7i4, aHRl-©ft2©ffll-2.T»SW**u fflft 



WmzAMttS* £©££, ft2©Bl -2 (4ft 1©® 
1- 1 IZMLT 6 (DMmZGLT^ 5 tz&b, 

i4ft i©B©&ijg£*rLT 2 fl©««-es»*n*. 

[0 0 3 1] d©4.-5£Mlf>'Vl'*?£7t:«fcS 
W^fcHfttt, aiaSfi©*£LC**l/tBI3fflJ:54BI 
«S#LT^S. H3C^t, WMttLs in2 0, 
*9EW4tfcift*|ii©=i >#U jl— S/a >fflMf C&\f4, 

-'^*«©e^ffl**s<-r. 03 -tKbtifrz .to trwu 

^&£<fc5fl-^(4, Ls i n2e^VU^«[0«[«AB 
©^ttC^U^fcSCUWjtfOfcfciK Vfrt>, fcBft 
««©***««< *4C"onTtB*tt««-r*. -f U 
T, Lsin20^3AB , 15 tiift*@©S;* L# 

(3) sc©*fl*»j&-r*kfc«fc".» 

je©H»*»fe*-J:5KyKj*Lfcffl"C, ;t;i/*&©&g 

oa-rik*«"Tj*5*©T?*«.- 

[0 0 3 2] Wffl©m*«M)**i:^Vl/^*C:j:5« 
^£©WflU4, JMT©J:3CBMI§3ft«..r&fc'6v 0 
4©J;^C*«W©ftdPTtt» «*6 1 ©Jfflfefi»*n 
feW*«9fcfc» ^®i:S«a®i:#2 9©^jS*^-r 
J:-5CtiMj«B4K:AJr*-5. £©i:£, mM*®^ 
©b^tAWr-5/V^^i:, cjftCAfTr«'W*tt 
i: ©£«&&©«$ ©^<4, (L/2) sin2 0f$ 
So Ls in2 8ifiJVV? ^©MftAfi f& 
fc*.Ls in2 0 = Afi fc-TSt:, ±!2e«SK©«^© 

S'Wjrtt£J:Sfire£Uu 1 / 2 &S©{SfcffiM£* 
U S^KHT&iHL-&-3o fiWfcUTb£*&c£ffllH 

T*A;U^^«t5«^tB*(40i:^-5. Lsin2<9# 
Ab ©S»Si:J5:Si:t*|5l«(3, M;i/^«[CJ:«ffl* 
140f=C5o *^(4C©«to(Z, tti*m«lfe-SV^{4^ 

i«b^v\ =l>^ , ;a.-^3>«^■(c:^ws#^^£V^ ( J: 
o(c«figbfc*)©fa&So 

[ 0 0 3 3 ] m 5 14, *%«©3W£ftiB8gR?©ft 2 H 

©tta-B-B* ■Ct&ofcttKBBlTJ**. 05SV06 
t*}UT, m 1 >5t^0 2 t|B]-©aJ«-(C{4|5l-©^Sr 
f*U P«B^I54BJJ4*liiS-r?)o 
[0 0 3 4] *HJS«?iJj4, ESttSffi5^ A^m@*> 

6ftfi*n«swtaiffi«[©iaft*rqii:i3s-r«*is (y 

WtTO&^fRl) tr&oT^b-rv^^©^, ft lH 
S60!li:JI£-5, 

[0 0 3 5] *3ltti«l©3H?t:*v^T, »«^B, IP*. 
A*«l?5: if AHBjtS* n&XS 5 ©ft 1 ©B 5 - 1 tzft 



[RrfaSg2CDDS5-2Hu mi(DMS- UC*tbT0© 

**««©*?■*», JitT© (4) 5£©sfeff£?iSfJg. 
[00 3 6] W£3A B /sin29 ••• (4) 

2 , 3 £tt3&Hiftfta>(Z>£ 1 £VSi§ 2 ©« ^£ 

-enettA^-r s ^ne>o«gi* i 6^is^2© 
1 mmm t mm&wm 4 e> 3 »; i -> 3 >tB±i® 

[0 0 3 7] ±i2©«k-5K«S4;&»e>«^£l0l!)aiLT 
RH«fK:9|itt«iB*offlSf^ffliBI«C*iV^T, 
tta&J98R2<u©yw*tt8#£i;< *loH5-l 

2©iB5-2-C2 0©*IK7£tt3ft« tittrtHUCK . 
5. cct, (4) £©ro*&£lltafi0ii:l9{*£, 

«g©«Wtf«^ Lit) fc*£^©T*, *jU£««Jtt^ 1 USE 

ct,, ra©j«f#*nK£*<&&&v^v*3:fijj£i* 

[ 0 0 3 8 ] m 7 tt. *4^©9*ttftBf&X?©g 3 It 
iE«ft*t1W*«*HT*«. 08 0:0 7 CD*? 

C*^T, H 1 RVm 2 i: H-©«*f CttH-©WF9fc 

«■ u mud sustt^m-r s . 
[0039] *$mm*. 'kw&xk 6 xtiimi* 

SglfS58s0!li:Ji£.5o 
[0 0 4 0] ^Ui0S©JR?C*V^Ts SCXIik BP^ 

a^3«@^ jswBja* ftj&ass 6 am 1 ©® 6 - 1 tc*r 
fcrrss^©®!*, 5v>(3SM©^*t^fe2o©flf 
»H8-2;Rzf6-3fr&iit«snT^*. £*ie>©« 

»H6-2,ftV6-3tt, ^l©®6-l{3MbT^tl 
-?ft01 ©>%**# UTlf>*. f ^*»e>x|fi© 

*j!fffifcl&^feawj««©ft£ft L 2 tni:, *H56 
«l©*?Ttt, ttTffl (5)M(6) 3©&ft&ai£ 

[004 1] 

Li S3 Ab /s in20i - (5) 
L 2 S3 A3 /a in2 0 2 - (8) 
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CfflJi"5a:SMMl1iI«aR?C*v>T» ilMf2fflA 
A«92, 3 tiggi^i^wffll 1 SVl 2 ©if S 

^n-enx^jf &©«&*&& 1211^82© 

lHMI«!li:HWC«tt4*63>jKya-S'3>lB*« 

[0 0 4 2] ±>B0J:SfcWB4*»&flre*fl!i»itiiLT 
Rfir(c3*tt«iBtt©ffiS^1Ktt(r«v^T« 
»SftMt»2a)CD^;W)S8tf4l:, 'gl©36-l 
fcSflfcfrlpjfcgfiS-f 5„ c©/w*«ort, f£J:!>x 
<W)iE*l9©«T?«£EL*:-'VU^«tt % M#*®6-2T? 
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(5) 3©HflMp&, aAiS4CA«tS/V^*0 

©ft#fl©«Tfl^l/fc>t;i/*«tt* IMS 6 - 3 f 2 
©2 ©^fiT-Slf^n, £HAttS4K:RS. (6) A© 

n^a»6, £©'vi/*tt©«i^4:*sv^t:jr'&fSL^' 

**fcLT*. (5), (6) ao*tt*«fct««ft 

Zm 1 HSfg^J©^©^{CT- g 5 fctt, s«©jp$ « 

[0 0 4 3] ft*, ±IBJI33aS«"?tt, ttS*««i©li 

is** (f jso cfifliffi*iftB-&* l x (5) , (e) a • 

Jfcv^. £fe, 2o©fflMBi©»i©Btc*r*-s*|ftdi 
[0044] HLkmm bfcSg 1 ~Sg 3 HJg^Jtt, A** 
>«f©iB^S6^S:Mtt6l±^H±fc3*tS^ffi«^?A J , 

r 4>iiiffe, «?aie¥difc&tr 86/2, vol. j'69-c,no.2,p 

pl90~198 j JftiT?a«*n-CV^. ^©i 

■5*ms^fJ««a^S©*?{c:feii«tfqItgT-feSo w, 
TC**«Bffl«Wi«Hffl©ffflKW*jj*-r. 
[0 0 4 5] 09tt, *^©5fHS^B«[^?©^4SI 
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[0 0 4 8] *Wt«ffl*?Kl*V^T» ««S®, BP*. 

xtsmmta x&Bf&ztitzmfa 2 1 ©n 1 ©a 2 1 - 1 

C»iar*SB2fflH2 l-2tt, JB 1 fflffl 2 1 - 1 C» 

uTA^mfii3b>e>j5Ws^ns5*saB«©ejS5Wisi (0 
T-ttxianw^rni) £}&-=> TM&bTt^So £©M 

»fc«0i:U «JS»2 4-l-2 4-n*»?KfiR*ilfc 
««2 8©x«S*|6i(zt&^fcft$ (4dtlK0y-?&ff»ft 
©*¥*IrI©**K:— Scf*) SLfc-TSi:, 43dKffl 
©*FCtt* fiTF© (7) 5S©*W=«aiJebTV^. 
[0049] L^3Ab /sin 25 — (7) 

L-6 0 mm, ;t;i/^i£©jfcgAB = 2 0jtznu Sffi© 
JB2©i81-2©«»ft© = 0. 0 2 8° fc-TftfcEA 

[0 0 5 0] c©«fcdfc5*tt«B?£^£:tev^ mi 

©A^3««i 2 2 (Zttg&ifflttftctf©* .1 <Dm^*Xt>? 
S£> £©*B2 2*6X#«*C**Jl>lbfeJBl©3WS 
*ffl*fl%£U «#tt»2 4-l~2 4-nH»Sx« 

©iE^fni^eaB-rso *B2©A*re&2 3ictt3i 

nmmHocom 2 ©«^£ a^-t s c©«® 23* 

6 16 2 © A Afi^fcttJfc bfeB2 ©PM£3?B 

U *#8W2 4-l~2 4-n**xtt©*3frfaG:fi 

its. cn€»stMcs*r*iRice«r*JB 1 »v« 2 

©#f4a®Mtt, 3¥$[g& 2 4 - 1 ~ 2 4 - n iz *v ^ TS 
«2 l©*a^l««ar*t:J:*^5^ h U • $ * 

s/>4^Ta*c j: y*fiice»r*«asft««aR2 w 
©sb 3 ©3V&£irtt&A£-*-s . c ©sb 3 ©att&iBtt 

li> HJ;fc*«2 5TMtftffl*fc:**Sft, tti*««A»6 

JB 1 Stf^ 2 ©A£{§ ^-©3 >tf a.—> 3 b 

[00 5 1] ±K©J:5Cffi*«Bi2 5*»6«9tai5 

«S&ft«*aR2«©-»Vl/*tt8#£l^ »i ©a 2 
l - 1 fcSifi*iat:«W*. ;i©;vi^$[8fcJ:, 



1 ©SB 2 ©B 2 1 - 2 -Cfi»**U ff VII&Btfj&ftS 
n&WM2 8CS«. d©££, SB2©B2 l-2fct!B 

1©H2 1 - 1 C*fLT0©£LK&*rbTOSfcak 

& 8 &SB 1 ©® ©^tlM bT 2 0 KM £ 

ftSo ddT% (7) 5$©Hffl*&x m&W&ASft 

fc«^2 8CAirr«;vi/**©KJ:A/£tts^fc:jT-& 
b»c, n^snitx-=i>xv j-—>3>ta^m^M 

[ 0 0 5 2 ] Bl 1 1 fct> *8BJ3©§¥£SB&i?l?©tB 5 
lt9E^JS^^BS^0T-fe-5o 01 2^1 1 

©*^©jB»F-F* £7&t5fcB&BgrB0T-&So 01 1 
1 2 C*ivr s BBQJ&VBIl 0fcra-ffl«*ffctt 

ro-©ffiF*ftwu wwttKnatt**f s. 

[0 0 5 3] ^HKMtt, ffi«&««2 5#, A^®S 
*»6flJB*n*JM4*H«©fi»&lRlfcB3£t-**Iqr 

(ylftC^fftt^FlRl) £*&^Tflg^bT^£>£©<2K ft 
4*JS«4:*«:«. 

[0 0 5 4] #30fi«©*PC*V<>T, S*K»B, BP*. 
A*««&W«S^Sii&aHg2 6©tBl©B2 6 - 1 

c*tiqrr 2 ©a 2 6 - 2 fct, 1 ©a 2 6 - 1 km 
^xeon&xymxfaizWi-ixmMLx^z. 

5^ 3RWS«©*^Ttt, WT© (10) iC©*^* 
^SSbTV^5o 
[0 0 5 5] W^3 Ab /s in20 - (10) 
C©=td^3*teaa^?C43^T, SB12KWB2©*. 
A«S2 2, 2 3tCj|ffi|ft^^Sw©ftlSy c ^2©{f 

^•<&-ea^nA*-rsi:> cmeom^^e^isvft 
2©»eaiiif«[« | ajB*n5,. cin?)©5»f4aB?stt^ 

»lf»2 4- 1~2 4-nC*V^Tffi2ffffl*jKil/» 
3©»ttai8«*«^**S. ^©ft3©5*tt 

[0 0 5 6] ±ia©«to{Cffi^«fiS2 5*»6«^*9l!) 

v^T^ was««aaR2w©yvu^iS8*«4u ^i©b 
2 1 - 1 hmmjsmz&Mrzo co;w«8ft s 

S5©ft2©B2 1 -2T*2 0©^ST-S*f^n, 
K#?Bia*ftfc«« 2 7 CR«. c C1T% ( 1 0 ) 55© 

SS^!l*.ft 4 SUE^Ji; NttfCltt^ S NttT* a >^ U jl-S/' 

8*?fc:&^Ttt»*x «tte«^$nfeffi«©«w 

iWMOSfflfi* Li9 t,@v^©T-, 4^K0iOJB 4 USS 

^jtcttbT, ±iaffl*ftt«ua-rsftflEeft4:-3fc»& 
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g&omzw^nizzmK-bbte^t^sm&z 

W LTV So 

[0057]H13tt, *^H®5lttai«^?Oi 6 

mmm*^-rmv&miwz-& *&, 0141*1313 
amwrna-Q-Q' iz®^tz\&®wmx'&z>a mi 3 

RV® 1 4 £;}bVTx ®9Rvmi Otm-<D$l>ttl£lZ 
(0 0 5 8] *&lfitttiU E»±»£ 2 9 A£«gi 

[&() tf&o^ (^^©r^e.f&nstcLfctf^-t 

[0 0 5 9] *Wfi0i©*?C:fev*T\ SIRS®, ip-fc 
A£W££ ^WBril^nfcatR 2 9 ©Sg 1 ©® 2 9 - 1 

c**fars»2©Hfck svMcs»©tts**-3fe2o 

©fgftIB2 9-2&tf2 9-3*&ttJ&SftTV2. £ 

tie>©M^®2 9-2SV2 9-3tt> HOS29- 
lC*tLT-*n«X0i #1502 ©ft*ft#LTV«. 

©ft*) ftLi , rjStt»&xl*fflft#l&fci&^fc1H«2 
8©S;*£L 2 *3UK«©jR^-ett, fcTF© 

(11) Itf (12) £©*#*»£ LTV>«. 

[0 0 6 0] 

Li ^3 Ab /s in20i — (1 1) 
L2 ^3Ab /s in202 (12) 
£©J:3fc3M£«H«BK?K::ftV>T. gl&V£2 ©A 
£®3S2 2, 2 3£tt^fflt»w©£l&V8 2©flf 

cn&©«a^&fti&viB 

2©5*«S@jSt*sjiiffi*nSo Cft&©JMS«lH*tt* 
««»2 4 - 1~2 4-n*SV>lCfi«5&filCe*U 
»3©»tt3aS««8£-r5. *UT, C©SS3©#tt 

affl«&ib^««i2 5T-§g-rsct{cj:^T, a*4H 

[0 0 6 1] ±H3©J:-5K:a>j|«Ui-3/'3>tB*«9 

2 8C^t, »3^H8»2<o©nn/*«8:&*£fc* 
S1CDS29-1 £Sifc£|q]£eSRf 5„ £©A;i/*« 
©rts r&«fc t) x!4©IE;£|pJ©ffl!lT-#g£bfc/Vl'*iSE 
l±s H*KB2 9-2T2 0i ©ASTfiftTSfU SVfB 
*2 8KK3. (1 1)-*©BMR*»6, #&B& 

WBasnfciw«2 8 cAsrrs'w?tt©f3:&i4y£tt 

SVMctT**b-6"5. HWc, r;SU:Dx1*©*#iS© 
«TJ#8£ Lfe jfctt, M*4iS 6 - 3 T? 2 0 2 
T-Sfteft, «tt£2 8£M3. (12) iC©H^e>, 
£©>t;u*«©Ki:A,if4»S^fcfl"*iHL^5. Lfc# 
t>T\ *£KM«>« JM^ttfcNttCA^SNifc-?:] 

(id, (i2) ^.(Dm^mz-rmmn^A 



[0 0 6 2] fc;&„ ±K»6*itaiT?tts tH*lS«i©ft 
**fil©«K** (rjS) fcJBfflWfeRfrfc.ift. (1 

i) , (12) 5££?s?£-fn«>' ***»6rnfctt«c 

JBfl»*»tt"C*Av^. 2o©*S^ffi©^l©B 

[0063] J^_bSiBJ3 bfcJB 1 ~Sg 6 !SB»SC#^T\ 
*«©& 2 ©ffltt:£®, Sgl©ffltCttbTMi!BlLfc*0 
fcLfc#, ^l©H©tH*««i^fcli*KE&^ff^tl 

fcflw»c»ia-*-s» 2 <DW<D—m>fr*w*mt u « 
2©a©ffe©SB^-{±^ i ©Hfciwf c«jsaiiyr * Av^» 

c©«fctttfU:-*-*i:, « l ~^65UfS^J«t 5 
©/P2£?$<-f5£i:#T-£. *fcx Sfi©i»««<$A 

5©t)®#fC75:So 

[00 64] H1~H1.4 CKaSftTV^ffli 

«tt, (OLhftEL&«©T*lJ,'aMR©«JMlWft* 

nfc-rsfcOT-ttSv,, 

[0065] 01 5B, fiUJWB L& «fc 5 &3*{££1B8 

?8?£3>#;wt£LT^;fcjaftS';*^A©— 

fc»9tt„ 9HI1 2 4©7>5^1 2 0 7f*«*tu 

s/fM^ i o i ttnaaKaaftoK 1 o 2 cx^^ns, 
jaa&R^fti9Bi 0 2-e#tt«ia«3>7i«^t©A*«. 
muz-etommkizmkztirz 1 f« ^ 1 0 3 tt % hi 

-Hi 4C3%bfcJ:'5«:*»i»©9|ltt«iiI««*A»6« 
53^;i//U0 4CA*^n2, Clf, IFfg^l 

©S8l2tA*$n5o 

[0066] #ifmt-9ft£@K 1 0 5 A»e.m** 

ft5#JfSMB* 1 0 6 tt, 5¥i4*S^r3 10 4© 

ffe*©A*®S«SB> ^J^.«® 1 ©««S3 C A**n 

C I Ffi* 1 0 3 £&mm^ 1 0 6 t©n >#'J 

V* 0>J;tfc£01©aj;*J««B4 j; 5, aj^fi^ (3>jK'J 
i—>3>®^) 1 0 9#ffl;*j£*i.3o 
[0 0 6 7] dOffl*®^ 1 0 9 1±, nxaUK 1081; 

A*/£ft£o PisaiEissi 0 8m swgaraiaa 
n i o 4©tb*ff ^ i o 9 «t t) mmtm 1 1 1 *tw 1 

1 2#f^6iiT**i*n#fiB«*M6!S0Bl 0 5*J;if 

m&wcm&i o 7tA*$nso #ffiiB^e£i§i»i o 

5T-fct, l*ffl^"r#««i*10 6*-€© 

^-f ^V^tiHIbTfflA-r*. jS»H£«S[[elK 1 0 7T-I± 
RffiiS^l 1 2tfflV^IFfi91 03^^h7A 
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izxmmm^g.m$tiTiiitjztiz>o mi evumm 
mm i o 7 <Dmi&m*ntr. 01 ec*nt, i 2 m 
jw**ak 1 2 3i*mm&x-ti>z, w^s^si 2.1 

ffiznfcn^ 1 2 2 &mti2ti2> 0 1 2 3 tea 1 

FflPS 10 3 fc«F9 1 2 2 tfAAiSfts I Fft-^ 1 0 3 
fcflrei 2 2 fcCD*JWS»*«a***l4. £©■*, IF 
«^10 3fcW*12 2k<D^>f^>* r * t &t>"rV>n 
fcf, I F«^ 1 0 3 a*"** h vAj£fC$n5HU©«^- 

[0 0 6 8] ft> 1 0 1 ®ffl&R#aM£ftiBtt 

M&8£BA£IB 1 0 2 fc£^gT-& U , Sllff ^ 1 0 1 ft 

;U0 4CAAbtSK 9-CttSMIi*i>*!>' 

#s -i«c&i;T&:7ny*©iiifSfcav^&scigB 

1 2 0*ffi^rc»ffl*fc»l«fcfe*-:7;u&£©# 

[0 0 6 9] 0 1 7 015 ©»{§*>;* 5* AC^ft* 

anal 2 4CDJSi©SE»fi(i**-r^'Dy^iaT;**o 

017 Kjfct^T, 0 1'5 illHI— OSPMCJill]— ©??^£ 
[0 0 7 0] #0J«, PBSJOiMe@Hll 1 3a«»tt6*U 

1 f«^ 103 &mmm£m& 1 1 3 c^A^^nxv^ 
5. PMH8&1 0 8*»e>ffi^$n5iRi^«^-i 1 
-2^mimmmi 1 scxasfu 1 

3*»e>H«j£ttSRMMB^l 1 4#aaSfcls]»l 0 7C 

f (t) exp ( 3 6) s (r-t) 
-t) dt- (13) 

smum? i 04 ©aw 109 1 1 5 

[0 0 7 6] 01 9l;Ju 01 5©iifa^^^AtC*WS 
SB»1 2 4©^3©^fi»Ift^-r7 r D^^0-CSSo 
01 9££V^T, 01 8fcH— ©ttttCttH— ©1W* 

[0077] ##i-e(±> isissiHissi 0 sffKW&tu 3* 

£«ffl?£=i >#;W1 1 O 4©tB# 10 9 * s |p]W[lB& 1 0 
8CfcA2j£flTOSo Sfcs IBIWHESI 0 8*»&HJH 
fflll #ffi££ftT#MS^£[I]E& 1 0 5 CA* 

£ft-cv>s. cine>©^T-02 z<DmhW£%><, 

[0 0 7 8] #5liMifc:)3VvC%, 01 8©^Ji:lRl«© 
f^fliSftJRiW&nS^ ^afi«-CttRW0» 1 0 8£ 
a&tt\ PIWEHS1 0 8A>e>Hi;fr£tl3|BMi^l 1 IK 
<tr?t#,ii^4[lliSl 0 5ftfflWl/rvS©T*» R 



A*£*VCV>5o dft£>©j&-eilll 5©#li:g&3o Ir! 
[0 0 7 1] 2^IU60iJK*5V>T*.01 5©0ii:HI«©fe 

ffl»*tf»e»n*ii s , jsc*staK«"co:HiJiBS» i o 8 

[0072] 018 tt> 01 5©a@^r-ACi>MtS 

1 2 4 ©^ 2 ©£j&0g**vr:/n y * mx%> 

0 1 8 C*V>Tx 0 1 5 fcH-©aJWCttRI-©W*S 
[0 07 3] #0!IT-fc^ »ttiffll«:3 >#;wt 104* 

&©uwj*ift»iaHu i 5ca*u t&M&i 1 5© 
5, «9©TO5r5Sft£fcJ:!>tt^#f**c:fc* s, *» 

.5. 

[0074]^ 5MMB^ 1 0 1 tfffiffiXH* JB«ft« 

5*tta®«t^ 1 0 4*e>©HWJ 10 9 C{±, •€■ 

n?>©^iitta4 s si*^nTv^o #t4«®«=» 

1 0 4©^C^SS©fi;# d*v gfiff ^ 10 1© 

(t) exp (j0) ifimmzti. d©ff^ftSfifS-^ 
1 0 1 fcLTSfSbfcfcf 3. 
[0 0 7 5] C©^ #M«^g (t) 1 0 6*aH£X 
1 0 4 tcA^J-T 5 i:, ^©tti^J 1 0 9 tt 
dt = exp (j 0) f (t) g (r 

[0 0 7 9] j&ffltts W±BWibfc*K«l©flbC*tt 

^©jSAa^n-efes. 

[0 08 0] «?"J^{i> ±E» 1 ~»6*JB«C*W*« 

SC^CiDx ^ne.©A*m®2, 3C*W49MMt 
a«©,5»£8iEET*^ ^?©1tSft«tf)-JiAjiF^*) 

©c-i-iiktf-e**. 

[0 0 8 1] #»U3fc*V^ attEtt=*^» 

^■•>A*©ffi*ftj|i«saiciB£*n4 *©•?»«: <> 

[0 0 8 2] ±83»lx *2HaK«njtt, 

ttCTBfi*nsswsaiffi«ft*©**'a*«ac#v^ 
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[0 0 8 3] ±EJB3~»6»K«C*V^ U 

*«^$tt«B&ig*i&© Jt<KI©#. C ffM b fefitfig £ 
^b&#> *iKHKZ>liflH£Jg/&U 2^><DMt>mMipe> 

(Diatiti't^-ti z tx 2te<D-3 i-^ 3 

[0 0 84] 

tLfcBWi bfc «t 3 C##gBJ3©3¥&aB& 
■f 5Sf§ 2 ©B©'J>£ < fc *>-««l*0-«?r£3SrlRlfc:« 

LtztZiZ, *f^L^3 Ab /s in2 0£S!J£-f.S 
«taCffifiXbfeCDT% ffi£^£fcttiS&S&©#l£5{a 

[0B©fgi|ifci$£BJ3] 

[0 1 ] *ftw<D&&3kmwm?<Dm i fcasflifc^-fm 

B&SWS0T-3&5O 

[02] H1©KS?®«^A-A* tr&t>fcl»SBfiS0T- 

& £o 

[03] m*«i©**4:/W^*CJ:«fi9m*i:© 

H^*7jVf0T-$>-5o 

• [04] a*«BCD*»cA«r«-'t;i/^a©eiKHW) 

[05] *^©3*^B«^?0^2HSE#iJ£^1-tK 
[06] 05©#fiT©i&#B-B' £*&^fcB&B?rB0T- 

[07 ] *&Bn<D&&3m$im?<Dm 3 mmm^tm 

[08] 07©f?l^©*a#C-C' Cj&-3fc«KBHT 



[09] ^H©9&gB8SR?<Z)g 4 Hia£0>J fcijVttK 
BS^0T-S5o 

[010] H9ffl*y©ttfl-E-E? Kft-sfeMWrBIS 

[011] ^H®%XB^?©»5£tttt*3*?- 

[012] 01 l<D%?<DUfrF-F' Ki&^&B&BJrB 
0T*feSo 

[013] >MBiII§©#tt&Ba&R?<Z>g 6 £HK0i£*r 

[014] 01 3©3?S?©*a#G-G' CJ&ofeBSBJfB 
0T'fc5o 

[015] ;W6i«©»tt«ffl*j|ffftffl^fc««S';*5 l 

[016] 01 5®aQfiflUslBKDA(t«i«liAM^'r7 

D>y^0-e^5o 

[017] 015 (D^mmm^Mm^mtzru vtmx 

[018] 01 5©*I*®»fc«*i5*-r:/D y^BT? 

[019] 015 ©swmcDfi&w'i^-r^D » 

[02 0] f)^3ltt«BtfcX?<Z>)B 1 ©«*jivr«6 

[02 1] v^<DmsmB^^»2<m^rw» 

1 EStt^ffi 

1 - 1 »«©Sg 1 ©B 
1-2 »«©Sg2< 

2 m i (Dxtswm 

3 « 2 ©A?jf 

4 tH£«8s 



[01] 



[02] 



1-1 4 
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